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Abstract of JP2004065780 

PROBLEM TO BE SOLVED: To provide a 
biomaterial which is excellent in bi ©compatibility and 
biological absorbability, and handleability. 
SOLUTION: The biomaterial consisting of a 
crosslinked gelatin film can be produced by 
preparing a gelatin film by gelation and drying of a 
gelatin solution and by giving crosslinking treatment 
to both faces in different conditions. Since the 
crosslinked gelatin film is made to a curved form by 
immersing in the solution because the crosslinking 
treatment is given to both faces in different 
conditions, the biomaterial consisting of the 
crosslinked gelatin film of this kind can be employed 
as an a nti adhesive material which is easy to wind 
around a tendon, a nerve, etc., and is excellent in 
the handling properties. 
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[Claiml] 

A biological material, which comprises a biological 
material containing a crosslinked gelatin film, wherein a 
surface and a back of the gelatin film are treated under 
different crosslinking treatment conditions, and the 
crosslinked gelatin film is bent upon immersion in a solution. 

[Claim20] 

The biological material according to any one of claims 
1 to 18, wherein a biodegradable absorbable reinforcing 
material which is a cloth-like, a sponge-like or a film-like 
is further arranged on a crosslinked gelatin film. 



[Claim21] 

The biological material according to claim 20, wherein 
the biodegradable absorbable reinforcing material comprises at 
least one biodegradable absorbable polymer selected from the 
group consisting of polylactic acid, lactic acid-caprolactone 
copolymer, polyglycolic acid, polycaprolactone , lactic 
acid-glycolic acid copolymer, lactic acid-ethylene glycol 
copolymer , polydioxanone , glycolic acid-caprolactone 
copolymer, glycolic acid - trimethylene carbonate copolymer, 
glycolic acid- dioxanone - trimethylene carbonate copolymer , 
collagen, chitin, chitosan and fibrin. 

[0024] 

In addition, the biological material of the present 
invention may be of a structure in which a cloth- like, 
sponge-like or film-like biodegradable absorbable reinforcing 
material is further arranged on the crosslinked gelatin film. 
When the reinforcing material is arranged on the crosslinked 
gelatin film, since a crossliked gelatin film can be reinforced, 
handling property can be further improved. In addition, in 
the case where the crosslinked gelatin film is sutured, for 
example, when arranged on a suturing site of the crosslinked 
gelatin film, breakage of the gelatin film due to suturing can 
be sufficiently avoided. As the reinforcing material, a 
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reinforcing material which does not inhibit bending of the 
aforementioned crosslinked gelatin film is preferable. 
[0025] 

The film- like biodegradable absorbable reinforcing 
material may be, for example, a porous film or a non-porous film. 
[0026] 

Like this , when the material is further provided with a 
reinforcing material, for example, stressing that adhesion 
preventing effect upon use of the biological material of the 
present invention as an adhesion preventing material is 
function of a gelatin film, it is preferable that a site other 
than a suturing site is a gelatin film, and it is preferable 
that a reinforcing material is arranged on an edge part of the 
gelatin film. On the other hand, when a biological material 
is used by cutting, for example, since it is easily cut into 
a desired size, and a strength of a biological material is 
excellent, it is preferable that a reinforcing material is 
arranged on a whole surface of the gelatin film. In addition, 
when a reinforcing material is arranged on a whole surface like 
this, a strength of a whole biological material may be 
reinforced, and handling property is excellent. 
[0027] 

Arrangement of the reinforcing material on the gelatin 
film is not particularly limited, but for example, the 
reinforcing material may be incorporated with an adhesive, and 
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it is preferable that the reinforcing material and the gelatin 
film are incorporated by invasion of gelatin into all or a part 
of the interior of the reinforcing material, and gellation of 
gelatin. Like this, when gelatin is gelled also in the interior 
of the reinforcing material, since film formation of gelatin 
and incorporation can be performed at the same time, and it is 
not necessary to incorporate a gelatin film and a reinforcing 
material by other means such as an adhesive, preparation becomes 
further simpler, and firm incorporation is possible. 
[0028] 

In addition, when the reinforcing material is 
hydrophilized in advance, adhesion with a gelatin film becomes 
further firm. Examples of the method of hydrophilization 
include plasma treatment , glow discharge treatement , corona 
discharge treatment, ozone treatment, surface graft treatment, 
coating treatment, chemical treatment, and ultraviolet -ray 
irradiation treatment . 
[0029] 

In the biological material of the present invention, the 
cloth which is a reinforcing material is not particularly 
limited, but is preferably a non-woven fabric, a woven fabric, 
a knitted fabric or a braid, more preferably a non-woven fabric, 
a woven fabric or a knitted fabric, particularly preferably a 
woven fabric or a knitted fabric. 
[0030] 



When the reinforcing material is a non-woven fabric, it 
is preferable that the non-woven fabric is a non-woven fabric 
prepared by the method such as a melt blow method, a needle punch 
method, a spun bond method, and a flash spinning method. 
[0031] 

And, it is preferable that the non-woven fabric is further 
heat press-treated. When heat press -treated, adherability 
between fibers is improved, and occurrence of fuss can be 
suppressed. 
[0032] 

In the biological material of the present invention, it 
is preferable that the reinforcing material is constructed of 
a biodegradable absorbable polymer. Examples of the 
biodegradable absorbable polymer include at least one polymer 
selected from the group consisting of polylactic acid, lactic 
acid-caprolactone copolymer, polyglycolic acid, 
polycaprolactone , lactic acid-glycolic acid copolymer, lactic 
acid- ethylene glycol copolymer, polydioxanone , glycolic 
acid-caprolactone copolymer , glycolic acid- trimethylene 
carbonate copolymer, glycolic acid-dioxanone- trimethylene 
carbonate copolymer, collagen, gelatin, hyaluronic acid, 
alginic acid, chitin, chitosan and fibrin. Among them, since 
when a reinforcing material is formed, a strength is more 
excellent and, even when a thickness is small, a sufficient 
strength is obtained, polylactic acid and lactic 



acid- caprolact one copolymer are preferable. 
[0033] 

Utility of the biological material of the present 
invention is not particularly limited, but the material can be 
used as an adhesion preventing agent and, additionally, can be 
subjected to the following utilities . For example , when a nerve , 
a blood vessel, or a uterine tube is anastomosed, the material 
can retain this, can be used as a scaffold for regenerating a 
tubular or pillar tissue when a cell is seeded on a curved 
internal surface, or can be used as a drug carrier for drug 
delivery system (DDS) to the tubular tissue etc. 
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[ 0 0 3 6 ] 

7f >7«f /UAOfa©^»#llll<?KJ5CTaSft6T§5*, 0!l *. tf , 5 ~ 5 0 0 m 

©liffc!), »*L<IJ1 0~ 3 0 0 ^m©«lt3!)!), i 0 iff I L < ft 1 5 ~ 2 0 0 

h K5£g K&ft, f^^5 0 OAmEITT-fctili, $ <b K * 14 lc ffi ft St 5 & V^ 

^SI^7-f;VAir^5, 
[ 0 0 3 7 ] 

atus**-* 7 f- > ? -r Af a , aroja-casLfc*^, 60 so 
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~9 9%-efc9, »tL<S7 0~9 8%-C*!) 1 J;9#*L<te7 5~9 7%-Cfe5 <> 
rot**tt, #iJxlis *<offids«»WK:<SVM5^, & ffi & # *§ *f W flSS < > 

V7-f^A©tftrti:t5ft5»**a<45:il:^t. ft *5 . <0 3gt* ESib 

#K*3 »t 3 7 fy7^A|i, Sft 5 3Slif #m it5 

it at> , BfJifioJ;5l- ; e©*®«'J<b»ffiffl!li:^^ft5^1SSi:ft«3, - *l K: # ft o T fl& IE * 
ffi{Wi:»Sifllfc-C?-a-zKa|S'b»ft5ttl:ft5*, ffilE^ Tfc^coffite^fig-tf 9 5=- V y j jv J>± 
ft: CD fit ^ -f- o 
[ 0 0 3 8 ] 

mm<a*mte, * -r , «iiB»iii?7f y7^^A*!i v»«ff« (pbs : p h 

7. 4) C 2 5t-C2^rag«Ufct, $^^117X1^2 5 t t 6 t « ^©li 10 

«©7 -f ^^©ftfifc«**aJEi-«. *tt, TfEiUc Su SS Ji * Zti^tlft A IT, * 
[ 0 0 3 9 ] 

■g-TK^ (%) =10 ox (m?H«*-^jSS*) / (lilt) 

[ 0 0 4 0 ] 

if^^v^-f^vAcoj^^sfirUTfi, #J x. , *s , ^ * , "7^, -C7hy^<DRg¥LISlb^ 

tL^co-^^^^H:, #J x. , lWIEibW^bttfflLTPKurtiv^iis^ ii * , ffilgcoMS 
iSffflTlS, Bu 12 ttl 77 i ITft, ttKllMfB $ ix-f , #Jx.tf, tfcjfe^&cD^&S, T 20 

[ 0 0 4 1 ] 

fcr/w* y feif 7 ^>n^m--k u < , * * » k « , #5t#tt= y trttK© * 
6 3fe CD T A 7J y^n^^^v^^i^-c^So 

[ 0 0 4 2 ] 

*fc, y7^/UAOSftt ttli, i? 7 7^ V CD ffili , 011 X. fif , 

# # -J- S » , ^y-fey>-, <K!)if V'/^U a-yu, fc T Ao v ®£ , *> 3 li St B »k 
ffiifcJSE^PJ^CDgsjD^Sr'KL.SJ LTt> iV^o 30 

[ 0 0 4 3 ] 

r © J: 5 ft3K«-^9 ^ ^ 7 -< A i» &«JSS* *L5*» W©ft#B6-Jh«-tt, 0ix.fi, < 5 

it-Ct-So *«WC*3V%T, 7f V7^/VA^*Mlf 7f V7^ 

, 5?If<Ot*7fy7^;UA$:^ffit*7fy7-f^Ai:V^„ 
[ 0 0 4 4 ] 

ft is, *ti?7fv7^iii, E^^^^i^att-rs^t-fi, ^^jcam$^r5Htjco^ 

■cSfttnJ;^, 40 

[ 0 0 4 5 ] 
[ 0 0 4 6 ] 

tt SB * -V * h 2fc »c J; 5 y 4 A> 2» -ft H , x. tt , «Tlc*tJ:5lcff5Ci« 5 -C*#5„ 
[ 0 0 4 7 ] 

* -f , W^oD-tf^^-^SriPiatfcJBroSaEfcaEiS^-ftT, f 7f v^t^^KtS. ml IE 
^irLTJi, «S « * , • .?« 7" ^ * -rt' * f K (DMSO) ^ , C ix <D *g -g- 
^AStfflTl, ^£O c f'"Ct>^5iV' x ^)^"CsS@7K^$f^ L V N 0 -t? 7 ^ v co 8s jjpfij »i , 0il x. 

, §11 OOmL^D 0. 1-5 0 g©®lf&!), L < tt 1 ~ 3 0 g Ofilf 50 
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* 9 , J;9#*L<tt:5~20gtf>fSH-e;fc5, mMUmH, 0» *. fi , 10~8O^C<7?^ 
ffl tf fc 9 , »J L< 14 3 0 - 7 0 1C(0|5H-Cfc*) > J: 9 »S L < B 4 0 ~ 6 0 t ©iffl"C 

[ 0 0 4 8 ] 

f7f VI gl^L't, « *. tf , 1 m g ~ 2 0 g <£> ^ffl T 9 , jf*L<(i5mg~l 0 
g CD IS H T* fc 9 , ±0StL<Bl 0mg~5gO|51tfe5. 

[ 0 0 4 9 ] 1° 

£ © ^ 7 ^ ^ * * & + — I' * © * S K * i* ft « * * * - t ^ «t 9 > ¥ ® tfc « i? 7 
f y7^;vA*5gi|-e^5„ KiEf-vr — K0*£$tt, 4$ K M IS £ ft i" , 3r 3 © 7 -f A 

[ 0 0 5 0] 

ffi&Hy^^lg&n. 0iJxtf, >>^-U©®a (cm 2 ) 3 9 0 . 01~3mLffiSl 
-e«tjSi-5Ci:5S»*b<, iOifSUIiO. 0 3 ~ 1 m L OilT?S> ? , #IC»*L 
<«0. 0 5~0. 5mL«0^ffl-Cfc5o ft 33 , 7^i€f tflxtf, flu IE "fe? 7 ^ 

[0051] 20 

gi^^Stt, S^ftM, APjRftflfe, MJEft^ (XSftft) , &fW#^ft*t, 3A«I 

*at#«E«*KJ:0?T7 * fc , ^ , m x. t£ , BufS-^v^^^jK©*^ 

CtltftSt # 5. AttfftKtt, ftfifeffl&a*, - 40~90tO81tfc 

9, »tL<BO~50t©Slffc5, J; l< lil 0-3 0t©iit'fc5„ * 

fc, ftMi^P^r±, -if 7 ^ vis© i^isffi ic j; o -cMftrfc-c # s a* , eilxtf, i~9 6 

^BB©«Sffl-Cfe9. #*U<Ht3~4 8I^M©ttffl-e«)9, j;9»*b<tt5~2 4I^Fp1 
[ 0 0 5 2 ] 

7 V-7*, EOG (^^^^^-drit-^K^T.) , (EJR, m^-ift^-CStBtea^'lxfctOSr 
[ 0 0 5 3 ] 
[ 0 0 5 4] 

x. , iuK-tf7^>'7--r,a'3 1 cDV^ft*> — ^©So^tc^fiS&SSriSL-C'bJz^L, * 40 

$g fli & a ic i o t , 9 f- > © ^ #: i- *5 »t -5 # i^iwsrSfaoiNpra^KJt-t-sr. t t-e 

# 5. 

[ 0 0 5 5 ] 

flu §2 $g *l & S fi , #i:uvB8KtJ:5*S*ffl^5wtis»* Lv\ attEUVBB*Hc:J:ix 
ff , «*.tf,-*f*KJE***-Cfc5, * , # ft T* it 4£ itt & B# ffl T' # £ ft , # ^ © # 

[ 0 0 5 6 ] 

BuEUV.^#*tcJ:9^^&a£r : fT'5iS^te, 011 ;t fcf , hu izB © «fc ? K — ^0*S©^ICUV 50 
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m ft £ ft 5 d» , .4 fc tt > M Jt * # £ 3E x. T M 9 1- U V fig *f £r fr 5 ^ 8c * s £> 5 . 
[ 0 0 5 7 ] 

Hi C*tJ: 5 1-, Bti5B©J:5l-UTf^SSUfc-^7^^t7-fyVAiC5V^-rixd» — <o * ffi 

© ^ ic u v m m (mm\cis\^x &m a) «rf?fc5»-&, u v rs tt *t « ^ , siti* 

m , ffS MIE SS ^ to ^% ^ « ^ 1- ^ v ^ *s N ^og^oIB*^t)* s P 
ti5C £ # V J: 5 fc*e#Rj£fcf?fc5 - 2: # # 4 L-V^„ 
[ 0 0 5 8 ] 

* flc W (C (4 , 01J ^ US s t'7f V7-f/UA©Iff^ 5 ~5 o 0 //m(Oi^, ffj tf , U V RB 
MfflAl-lOOOW, RB It 1$ Pffl 0 . 1 ~ 1 0 0 B# W , RS ft S§ (K l~100cm«W 

o * # -c , uvSltSrff 5 ^ t< , J;O04L<lt, UVBJfft*5~l 0 0 10 

W , HR Jt B* Wl 0 . 5 ~ 5 0 fit ffl , §WEi3~9 0 c mO|51-efc 9 , #|:»$ L< tt> 
U V RB It ffmtl 1 0~6 0 W , JS It «# M 1 ~ 4 0 B# Ffl , RB It S§ 81 5 ~ 8 O c m CD IS ffl T' £> 
5. 

[ 0 0 5 9 ] 

* 1t , W8B-t?7^-^7-f/vAOP5ffilEUVBSItS:fT!iii5#'S-rt. Sir 5* © U V BB It 
*Ttt;^ R8 At «f M , H8Jte»«fo^ft<fc 1 l>— o©HUt*#«rfE*.*^i:lwJ:oT, PI ® 

[ 0 0 6 0 ] 

m X. t£ , ^7-f/^©I|S5~5 0 O/im-Cfcot, UVRBIt*Ttt;*j£lO~6 

OW, RB It K SI £ 5 ~ 8 0 c mO©Bi t5l^, *ffi©88l*P#rH2 O^llC^tLT, X 20 
9<Z>figAtl$nqo£rj£g*.l 5l*|!IIBrt-pfc5ii#»4l/<, J: !) if* L < 14 0 1 0 

B# W « *> 5 , #1-#4L<140£Mx.5B#PfflJ^rt-C£>5o 4 fc , « ffi <D U V RB It *T II 
^3 * , « *. tf , SiOUVilti^03/4~l/l 0 Ic R ;£ L 9 , ^SORBIt^ST* 
, « *. tf , *SoHlltElol. 2~2 0<S©j6Ii:S^t5-i§l-J:ott)PS-e# 
5c 

[ 0 0 6 1 ] 

Hfif5if7^^7^yv J ts<D$g^*-&^L-Cfi, Sti IS U V ( % ft & ) RB It 2fe « fl- 1- h % «x« 
, gi&S, fls4t*«JW»a.*K: J: 5*ftt)*«-C# «. iiu IE <fc ^ *S #J £ itft, Wx« 
, T^rt KS, xsK^i'il. * >u # -T 5 KS, -fy'/T* - MS, ^ v = v , * c A 
« # & If <b ft 5 . ISE7/i'7 f t K « i: L T 14 , Witf , */Wix7/Uft K , 7 )V ? ;V T ^ 30 
ft K , IT/i'Tt K . ^y^-^if — /w N -7 p t K , * ^ •yyiv'T^ft 

K , 7?;vl7^7 t K , S?7^7t.Ff yyv, /Kyr^p^-f'V', jKU^^^cU^ 
>-M P, ft 5 „ * fc , ^ # * -> £ £ b r 14 , XL # . ^!)tD-/P-^y->v?;vx- 

TKD^^W^^y 3 — v 5 ^ 1) •> v= ;V x - t /V , *K y t U-/U/H!) ^y -> ac — r 
4$ » If & ft 5 . * A- # i? -f 5 K fS £ LTtt. tK «f 14 # A- i? -f 5 K ( flj ff , 1 - ^ 
^ /V - 3 - (.3 -i^^ f 5 / 7"n tVU) # /V jK v? -f $ K , -> n -> yV - 3 - (2 

- =e /v 7 * y y ^ ) A/v*'i?<5 K^) , v 5 -> ^ p ^ ^ •> ^ * ^ v 5 -< 5 K ^ * 5 fe *f 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

#f>li5^ffit*7f V7-f^Aft, ^rO^:#$»4#1cpSS$ix-r, Jiffl-f-S^&lwJ^CT 
iifi:S?:S-C#-5c ffjxli, 4**^ 1~7 O cm©fl, 4*6 0, 5~50cmT-fc?) 
, # 4 C < 14 , 4*ftJl~50 cm©il, 4#:i|iIl~40cm-Cfe!?, J: 9 » 4 U < 
14 4*6$ 1—4 0 cmOgSffl, 4ftil~3 0 c ra "C -5 » 4fc> ^r<Dff^-t.#lC©JPl 50 
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sn4v^, ^as -s j: 5 ic tt jb ■* k * # l a j: 5 k , « *. tf , 5~5ooMm<D$5ia 

*s # * L < , ±9Sll<iilO~ 3 0 0 Mm©ffil-?J)!), L<lll 5~2 0 

0 *i m©ii-efc5, 

[ 0 0 6 4 ] 
[ 0 0 6 5 ] 

3:9t>*^fe#<$«u-c , waii-«"fc>t>, Suie$g^-fe*7^v7-f/vA«, * as a # a * e 

[ 0 0 6 6 ] 

«FlB«f»li*« Lfc«©i9SE*«-tf 9 ^- 7 -f i: b-Ctt, #1 x tt\ 02-04 
ICTF-r^tf^fctf^ixSo S 2 — El 4 K & v^ T , BJ — ©EffKttP] — ^-^-SrftbT^?). El 
2 (A) ft, Jg|fS©*:#V>*ii 2 a «:rtfl!|^L-C^t LfcS«^7f V7</VA2<0^ 
IlffeO, |g (B) tt, lift IBB (A) ©I-i;£fr®r®E|-C&5o I^EH£:iSV*T 2 b 

tt, ?giis<o/h$v^iii:St. *fc H3tt, huI5@ (a) i 9 t , z hizmmmm* 20 

2 as#§|I]# i ft o Ac ^llT- 5 . C © £ 5 4fflE*«^7f ^AO»t-OSttt 4 

T if £ & 56 X? # 5. 
[ 0 0 6 7 ] 

Jiaotl/iSAS, «x(f, l~ 2 0 0 mm©g|i!»SL<, J; !) jf S I < (1 1 ~ 1 
5 0mm©81, #l:&tL<ftl~100mm»@Itfc5. * fc , iiftffiEMIC^i-Ji 
@^tO$g : l®-^77 € ->'7^/l'i>.fi > 011 *L tt , S^iOrtgl. 5 — 2 0 0 mm©|ffl, ft F*l 

9 9mm©t5iT*5Ci:i^jL< ( J: Off* U< HirtflW^Sl ~ 30 

1 4 9mm©il1?fc!), #|C#£b<ttftrt/5©rt@l— 9 9mm©$SIS-e£>5,, b 

-c, ffimmiBitttn&m-v ? f- > ? << ^ ^ tt , ittf, i~5«c«iab-cv* 

b < , ±0»SL<lil~3l©®Iffc5 c 
[ 0 0 6 8 ] 

ife-fixtf, ^©R#Pb1 f±4*(£fflfB $ v^s, 0ij;ltt\ 1 #~ 3 B#Ppfl rofSfflT & 9 , £f ;£ b 

tt , #J X tt, 1 0-5 OtOffiltfc!), #£b<tt2 0~4 5^C, b<tt3 0 

— 40 t^JSH-Cfc -5, 

[ 0 0 6 9 ] 40 

-t- 5 fc* tt -e * < , wttf, « # i- f -< s/ tr > if & 5 v^ tt if b m b j* ^ b , c tt £ $£ » $ * 

y7-f/i'A©rtli|iB*«iftlLfca, ^tv^tt^r^lci-gOSlfL, d<Dltitlt^$rra<o * b 
tv^ocUitt, iot, $bk:?gj&#{Ei§£;ft5/c«>, lift 3zE © J; o ft 

[ 0 0 7 0 ]. 

* fc *^§0^©ji*gSit«-tt, « *. « , jgfli*is(£~©HJE«:J:9 — g ?s mc -r s «> tc $i 

ff 3 , HftxE©«fc?K, Tift m%kMV 5 ^ 7 ^ jv j* id, $ b is is £« $ ti fc 50 
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[ 0 0 7 1 ] 

itu IE *§ & *t »i , 0!|jfc'tf, i^CJttStlllWitS^t^t., mflS-tf7^V7^/UA 

let, ##«H5l$ax3i&3?a*<te5. ^ © fc , ^frrt^WKiRttiiia-^aSOtftfttt-*** 
[ 0 0 7 2 ] 

HQ IE « 3i «■ « , fu m <D «fc 5 £ ft: K 25 # U * tt ft tf# $0 PS $ ft ft V> , bu 34 ©<fc ? K 
$SIS^7^V7w^A©}gftSrPfiWt-5i:^ftV>m®cttt, St-^l£*t-r5fc5§g©3£g 
i*ff-ft*oiiisa4L^. :«f;», SS SE£ft:»-8?© HXttiiS t L T » , Mz.tZ, 

i-^D fLgg-^^i/v^y^-^^fi-s-ft, <sy i^t^fy v t ^ 

3-^K-i?t*ty ^ - h y /fu^*-*^- ^ y — y ^ , -if 

5 v , tr/wp^^, r /v ^ ^ , ^rf y, * hfy, ^-r^yy^as&tfibit, # * 

[ 0 0 7 3 ] 

W SB * *t ft: <0 IB £ Ltli, Aft J£ cd J; o \c , ftfe , ***T, Hi&, ©fiif 

9 *> o * at -c . # ft tt # ft < , ^ fc , flC*K*o**tt, f£ tfc > *»rt«2Mc-«« 
*i5rii»&»*L<, fife tt . ^awtss^icffii-LS r. <t L-i\ 

[ 0 0 7 4 1 

HUfE^T^ft:a^^^(D«^, ^<D*^-l-t5fi^«. 03 XL , 0. 3-2 0 ONOiltfcS 
ii*»4 U< , J: 5»S U< ttO. 4~15 0N©(fiH-e*9,#fc#*L<W:0. 5 
~100NO®lt?fc5 ( ft *3 , rottt, EiTO^ftCiottfcSC ir*5t§5„ 
[ 0 0 7 5 1 

( * » rt 5g ^/ <d m iz ft m ) 

Rfr (5mmX50mm) $rm{iL,Hflfat*^^>S#^I^W(^C<Sr, 2 O 05 ^ * PpC Sg 

i«S2 0mml:45J:^i;|tt5. o f IC , Aft SB I* © ft^^ft©^^©*! 
?>2mm©i;5l: > tfo#3-0-t-^D>-^ ( ^ * 3 * — ^ — , l/2R)gjlt[) ( 
^ 0 °p^4^3^-ft-; TX^i^ltSS) SrilL, *^ILfc^^t 5 0 mm©t 
-C*<E>#B£@^-t-5o ^ IT, lWSBtt»S:BJEbfc*S, *©ig£l0 0mm/min© 
5i g -e 31 38 9 , ^ © ft * 3t 73 ( # # 38 27 ) 81 £ £ It (.J& & 4, 4 > * h v °s a 3 o 2 : 

[ 0 0 7 6 1 

* tz % SufE?F^*©e#»t*«, tfl X fi , 5-10 0 g/m' 2 OtSiffeO, # * L < 13 
8~8 0g/m 2 ©^H-Cfc9, i0iff4L<«l 0-50g/m 2 ©iltfcS. 3; fc 
, ftitt5J:5C, »7* u * I Lfe^I* © » , toiftlttttv «ttf, 10-1 
0 0 g/m 2 ©iltfe!), S*L.<til2~80g/m 2 c0|5ffi-Cfo9, J: 9 # S L < 
1 5 ~ 5 0 g / m 2 © g£B X? 9 , ^7° U' ^ X UT ft i®5 * © 4§ , © B ft ft 
S , m k. t£ , 5~9 0 g/m 2 OfEi-CfcO, lift L< Ii8~7 0 g/m 2 ©$5i"C& 
9, itl|f*t<lil0~45g/m 2 ©|SI-e&5„ 
[ 0 0 7 7 1 

-? £ -5 # , m tL t£ , 1 0~ 5 0 0 jimOglTfc!), »i L< B 2 0 ~ 3 0 0 m mCfil 



(13) 



JP 2004-65780 A 2004. 3. 4 



[ 0 0 7 8 ] 

B& SB * 1* * f± , M x- t£ . S^&ino^ifijS, ^H-T'D-it, = — K w > m , * 

r. SS*t©E@Sr «fc t> < ^Bl^Elt^ie;S»c*&^-^^-BrT, W^M Z ® M, 1* 
[ 0 0 7 9 ] 

[ 0 0 8 0 ] 

St5. 9 * t K (A) t*7"P7^ h V (B) k (D^r/lstt ( A : B ) 0!| 

, A : B = 8 5 : 15~40 : 6 OCil-e&O, £f 3: U < tt: , 82 : 18~42 : 

5 8 081^^(1, it)fJL<li 8 0 : 2 0 ~ 4 5 : 5 5 ©glt-fc5„ 
[ 0 0 8 1 ] 

[ 0 0 8 2 ] 

?T o T t <fc v>„ fcJS, CO^Sfi, i!uiE^ia*<aiiInEtCOV>Tff?::,h;aS£f3:LV^ 
[ 0 0 8 3 ] 

■7 ^ \cn 0 m-k, "t^ikWte, 6 5 ~ 9 5 t©n, h^o. o 

l~5MPa<Z>S£ffl-C2b«3, »^L-<tt, Sg 7 0 - 8 5 tOffiffl, ff^JO. 0 5 — 2M 
PaW^ffl, <fc?)£f£L<«:*Sg7 5~8 0'C<O3Effi,J£;*7 0. 1 ~ 1 MP a ©ISlTi; 
5 . 

[ 0 0 8 4 ] 

*-f, itfi is X £ !?& S & 3 £ , tflxtf. £tT©*#-eff5. 

. fll X « , 4 0~13 5 t Ctf>g5ffl-C;fc!K#4L<tt, 5 0 - 1 2 5'C©8IfJ)!), 
i?»JL<«60~ii5 , Co®lt?i)5„ ft ft ft M fi , 0!l *. tf , l ~ 7 o IB 

©i5fflT'fe«3,»*b<«, 5 ~ 5 IB © H , <fc 9 £f * U < , 10~3 0B#Pe1tf>© 

[ 0 0 8 5 ] 

0~ 1 1 OtffllSI, 0 . 0 1 ~ 5 MP a ©tlWllfJ) 5 , £**L<f4, 2& g 8 

5-1 0 5t©ii, ff^O. 0 5-2MP aOlSlroiffl, «t 0 »i L < Itfig 9 0 - 
1 0 OtOSSi, JE^JO. 1 - 1 MP a ©teiroil-CfeS, w\s&M$&WLg.ftS0X,Sk±. 
t? * ix tf , +^-lc^^5L* 3 ^^<-TCi:^-C^, £ fc , l 1 o t«T"ei)ii«, ffittfc^ 

[ 0 0 8 6 ] 

SulEffi?S*tro^:#$f4, 03xtf, ig/8 SP-E^HU if 9 ^ V 7 -f /V A Oj; £ $ tc J; o T 

S£ ♦ $J <fc 3^#^l^^^5ffiSii/5 s + ^l£^^^5j6llSUl:ioV"»~C^ t±J * 5 tz. 4> m m 
-C — #<fb £ ti X ^ -5 3. t ft & * L Vn„ r©fcfe, itu ii£ © «fc P K , ^fi-e7f ^7-f;VAC 
tt^fttt CS15) {cIE» L- T & <£ v^ L , **i?7f ^7 ^uAoiBCEILt 

[ 0 0 8 7 ] 
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M #J , f 7f V7^/l'AO^|§^, 5$l~70cm > *I 0 . 5~50cm 

, J?^-5~5 0 0 ^m-efeo-C, ^ © ^flfC > 1 ~ 5 0 mm<D©BTEf 

3 0mm(O$SH-efc-5 c * fc, © * tt , 1 O ~ 5 0 0 n m©HS»l L < , .£ 19 #f 
£ b < ft 2 0~3 0 0 (j. m © $5 IS , 4# l£ £f 4 L < <i 3 0~2 0 0 /zm©^ffi-Cfc5c 
[ 0 0 8 8 ] 

tft IS ffi m V5 it «■ « , SftlB**^ 9 ^- ^7 w /u^^lWIIB*t»*tSrEtt Ufc«B^K33»t S , lift 
3£ © «fc ? ft * » 35 2) # , #1 X , 0. 20~ 2 0 0 NOS5It'fc5ti^»4L< 1 <fc 
9 # ]£ L < ft 0 . 2 5-1 50NO^l-Cfct), KttO. 3 0-1 0 0 N © ® 

[ 0 0 8 9 ] 

Bu£-g7f V7>f^A^ ©8&lB*it&*t©IBett:, #'J ;i > H 5 (A) ©SrEiate^"t"J:5 
tc, f 7f v7^/vAi±i;IS.#5^1lLfcIi-?l.ott iva, l^m (B) ©»r 
ffi B U: * i" J: 5 K , t*7f V7-f ^Al±lci3IM5 %^Ut, ^bt-^^^^^^yVA 
6 IrES Ltt J;v\ ft 43 , *t3*«-tt, if 7 7 A _h K IE « L T t> «fc v^s , fl 
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